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Experimental study on high energy level dynamic compaction treatment
of deep collapsible loess foundation in Jinzhong

MA Peng-bing', XU Xiao?, CAO Jing-yuan®
(1. Shanxi CIG City Operation Group Co., Ltd., Taiyuan 030013, Shanxi, China;
2. Shanxi Survey Design Research Institute Co., Ltd., Taiyuan 030013, Shanxi, China;
3. School of Civil Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, Shaanxi, China)

Abstract: To evaluate the efficacy of 16 000 kN-m energy level dynamic compaction in treating deep collapsible loess
foundation, a series of trial compaction tests were conducted at a construction site in Jinzhong. These tests included
ground elevation observation, exploratory well sampling, indoor tests, and dynamic penetration tests. The results show that
the settlement of single click compaction gradually decreases with the increase of compaction times. Additionally, with the
increase of compaction times, the required number of blows for the compaction settlement to stabilize decreases. Following
intensive compaction treatment, within an 11 m depth range below the final compaction surface, several significant
improvements were observed: dry density increased by 9.4%, compression modulus increased by 150.6%, void ratio
decreased by approximately 22.5%, compression coefficient decreased by 21.7%, and the coefficient of collapsibility
reduced to values below 0.015. This effectively eliminated the collapsibility of the foundation soil. Furthermore, the number
of dynamic penetration blows of soil layers at different depths is between 4.2 and 13.3, with an average of 10 blows. These
test results serve as valuable references for the design and execution of dynamic compaction treatments for collapsible loess
in Jinzhong.

Key words: high energy level dynamic compaction; deep collapsible loess; coefficient of collapsibility; void ratio;

compression modulus; dynamic penetration test
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Fig. 2 Stratigraphic profile of the compaction trial area
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Table 1 Statistics of main physical and mechanical property indices
. GKEwW  BEEp  TEEpd WAES/ FLEE  E4ERE avy EFFEE Eaof
ELaN
% (g/em?) (g/em?) % e MPa! MPa
e KE 19.1 2.16 1.79 89.9 0.869 0.406 9.80
‘ e/ ME 11.4 1.64 1.47 38.0 0.803 0.165 4.02
@ErER
FIME 15.6 1.97 1.70 72.5 0.827 0.245 7.06
FRifEZE 1.880 0.130 0.112 13.066 0.155 0.077 1.695
e KE 19.8 2.04 1.66 88.1 0.887 0.392 7.97
i B e/ MAE 11.8 1.63 1.44 37.2 0.739 0.213 433
OV R E L
“PHAME 15.7 1.85 1.60 62.1 0.808 0.290 6.09
PR 2.403 0.098 0.080 11.580 0.099 0.058 1.107
e KE 19.2 2.08 1.75 92.7 0.763 0.355 10.20
B e/ ME 14.5 1.76 1.54 51.5 0.552 0.154 4.97
@FRF L+
“PHAME 16.7 1.92 1.65 70.9 0.647 0.221 8.00
FrRHEZE 1.747 0.091 0.076 10.479 0.075 0.062 1.778
e KE 22.7 2.07 1.78 93.5 0.727 0.302 9.35
/ME 13.8 1.82 1.57 56.8 0.524 0.152 5.60
G5t
FIME 18.6 1.97 1.66 79.1 0.636 0.225 7.47
P2 2.686 0.068 0.063 10.034 0.060 0.051 1.288
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Table 2 Parameters of compaction trial test
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HfAm  FRE/AN PUEREHME/mMm  EHMEAS
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= MTF 8 000 2.35 446 20.0 10.0 200.0 10
n JnE 75 4000 2.35 295 15.0 5.0 100.0 6
Fiv N G 2000 2.30 160 12.5 1/4 ¥4 — 3
x3 KRUNE. FERES
Table 3 Detection content, method and key points
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Table 4 Statistical results of physical and mechanical properties of foundation soil before and after dynamic compaction
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